exaggerated, but the result, if confirmed, may be connected with the comparatively low solubility of thiouracil, which was very obvious in making up the solutions for these experiments. With thiourea a 1:50 solution was easily prepared; with thiouracil even 1:1000, prepared by boiling, was barely stable. This low solubility may well have decreased the rate at which it was absorbed by the tadpole, and decreased, therefore, the effective margin between rate of absorption and rate of destruction in the body. The data given above suggest that a useful method of assaying anti-thyroid activity on Discoglossus tadpoles could be worked out, but the application of comparative results to mammals would need full consideration of the possible effects of solubility. Tadpoles kept in 1:1000 thiourea (figures 5, 6, plate 1) continued to grow after the controls had all metamorphosed. The large size eventually attained by these tadpoles from test 1 is shown in figures 7, 8, plate 1), in which they are shown alongside partially metamorphosed controls from the next batch of tadpoles. If metamorphosis of the large tadpoles is per mitted by stopping treatment the resulting young toad is considerably larger than normal. Further work on these neotenic tadpoles is in progress.
It is a great pleasure to acknowledge our indebtedness to Mr L. A. Lantz, who provided us with the breeding pair of Discoglossus, and generously gave us most valuable information based on his own experience of feeding and breeding the animals. We are glad to be able to append to this paper a note by Mr Lantz.
NOTE

B y L. A. Lantz
The following notes arise from observations made during the last 15 years on Discoglossus in captivity. Circumstances prevented a more systematic study being made, but it is thought that some of the facts noted are of potential interest, now that it is being suggested that Discoglossus might become a valuable laboratory animal.
Material. Some of the material was collected by the author on Port-Cros and Levant Islands near Hyeres, where the species had not previously been recorded, and later also on Corsica. A few Sardinian and Portuguese specimens were obtained from dealers, but many fine and valuable animals are due to the kindness of Mr J. Armitage (1 specimen from Corsica), Gen. M. Berquet (10 specimens from Tunisia), Mr O. Cyren (3 specimens from Morocco), and Mr R. Maxwell Savage (7 specimens from Port-Cros), to whom sincerest thanks are expressed.
Maintenance. The animals are kept in a greenhouse just sufficiently heated in winter to prevent frost, and well ventilated and partly shaded in summer to avoid excessive heat. They are therefore subjected to temperature conditions not unlike those obtaining in the more temperate part of the habitat of the species, as for instance in the mountains of Corsica.
Discoglossus, however, has proved capable of adapting itself to the north England climate, since freshly metamorphosed young, which were released in the author's garden, have in many cases grown up to strong and healthy adults, some of which have spawned in small open air ponds.
Oviposition. Under the conditions obtaining in the greenhouse, the spawning season extends from April to August, but on a few occasions spawning took place in March or September. The number of successive batches obtained from the same female in any one year did not exceed three.
The numbers and dates of yearly batches for some of the females are given in Pairs kept in separate, but adjacent containers, often spawn on the same date. For instance, as shown in the above table, three pairs spawned on 13 April, and two of these spawned again, together with a further pair, on 1 June 1942.
The number of eggs in the first batch of the season is much larger than in the following ones, and depends to a certain extent on the size of the female. As an example, in two females from Port-Cros, measuring about 60 mm., the eggs in the first batch in 1943 numbered 1761 and 2500 respectively, while a F1 hybrid female, which measures about 75 mm., laid 4343 eggs on 26 April 1944.
Larval development. A chance observation made in 1935 suggested that trans ferring newly hatched tadpoles from the water containing the egg debris into clean water caused serious disturbance in their development.
This was confirmed by experiment in 1938. A number of freshly hatched larvae were first carefully washed in several changes of water, and then divided into four sets of twenty-four each, which were kept as follows: (1) in clean water; (2) in a dispersion of mucus obtained by shaking the egg residues in water, and separating the supernatant liquor from undeveloped eggs and mud; (3) in water containing the undeveloped eggs; and (4) in water containing the mud.
The development of the larvae in the four series, during the first 6 days after hatching, i.e. up to the feeding stage, was compared. Sets 2 and 4 developed normally; in set 3, the external gills grew larger and persisted longer than usual, and the larvae began to die off on the 6th day, apparently due to corruption of the water by the undeveloped eggs; in set 1, development was slowed down, the body did not swell, tail fins were narrow and the tail itself often crooked, and the larvae were lying on the side almost motionless, while those in 2 and 4 were extremely mobile. Some of the larvae from set 1 were transferred on the 4th day into the conditions of sets 2 or 4, and recovered after a few days, especially in 2, but those which were left in clean water showed no further progress after the 6th day, and died off gradually.
In a further experiment, about fifty tadpoles were washed free from egg debris shortly after hatching; half were then put back into the water containing the egg debris and a few infertile eggs, and the other half was left in clean water. On the 3rd day, there was no visible difference in development between the two series, but on the 5th day, the difference was quite obvious, the larvae in clean water being sluggish, with larger external gills. On the 6th day, mobility was even less, the external gills had hardly begun resorbing, and the body was flattish instead of round as in the controls. Both series were then transferred into water with plenty of mud and algae, and after a few days, the difference between them had disappeared.
It would seem, therefore, that Discoglossus larvae, before the mouth opens, derive something from the egg debris which is essential for their normal develop ment, unless it is the very low salinity of the Manchester water (6 parts in 100,000) which has a detrimental effect. It should be possible to elucidate this point by further careful experiments.
Inheritance of colour pattern. There is considerable variation in colour and pattern in this species, but two main types of pattern, striped and spotted, are easily distinguished.
The striped pattern consists of one median, yellow or pale brown dorsal stripe, and a pair of dorso-lateral stripes of the same colour, with, between them, an area which is either uniformly dark, or is a medium brown with darker edges and often a few dark spots. The striped pattern may, therefore, vary in intensity or contrast, without however, losing its identity.
The spotted pattern consists in dark spots on pale grey, yellowish brown, or reddish brown ground; the spots are more or less distinctly arranged in four longitudinal rows in the dorsal region, and coalesce between the eyes and on the neck into a broad, Y-shaped marking. There is generally a prominent light spot between the shoulders. The dark spots vary considerably in shape and size, being very large and prominent in some specimens, and almost absent in others. In the latter, the light spot between the shoulders is also faint or absent, so that their appearance is practically uniform, grey to red-brown.
Two subspecies are now generally recognized, D. pictus pictus Otth, which inhabits Tunisia, Algeria, Morocco, most of the Iberian Peninsula, and the south-west corner of France, and D. pictus sardus Tschudi, which is found on Sardinia, Corsica, the Toscan Archipelago, and two of the Hyeres Islands. It is not known with certainty to which of the subspecies the Sicilian and Maltese Discoglossus belong. In D. pictus pictus, striped and spotted specimens occur side by side throughout the range, without, as far as is known, any marked preponderance of the one form over the other. It seems, however, that uniformly coloured specimens are com paratively uncommon.
In D. pictus sardus, the striped form is absent. In Corsica and Sardinia, uniformly, or almost uniformly coloured, mostly red-brown specimens are very frequent, but the population on the Hyeres Islands is of the strongly spotted type throughout.
The material available, which comprised strongly spotted and uniformly coloured sardus, and both striped and spotted pictus, was utilized in a number of crosses, in order to investigate the inheritance of the colour pattern. The results are shown in table 6.
Observations on Discoglossus pictus Otth T a b l e 6 p a re n ts y e a r offspring 1. y no. 6, sardus, ssp, S ard in ia 1935 m ostly well defined ssp $ no. 10, pictus, sp, T un isia 2.
no. 8, p ictu s, ssp, Tunisia. 1935 m o stly ssp, a n d sim ilar to th e $ no. 4, sardus, u, S ard in ia preceding 3. o no. 6, sardus, ssp, S ardinia 1935 m o stly u, a n d red d ish brow n $ no. 4, sardus, u, S ard in ia like th e m o th er 4.
no. 11, pictus, st, T un isia 1935 all strip e d $ no. 12, pictus, st, T u n isia 5. ( It appears from the results of crosses 5, 6 and 7, that the striped pattern is always dominant over the spotted. The back-crosses to the spotted recessive gave, with one exception, approximately the expected 1 : 1 ratio of striped to spotted. Similarly, also with one exception, the ratio was approximately 3 : 1 in the F2 offspring.
In all the crosses 9, 10 and 11, the relative number of striped young obtained during the early part of the metamorphosing period was higher than expected, while towards the end of the period there was a majority of spotted young. In the two cases which have shown a deficiency of spotted (cross 10, 2nd batch, and cross 11), a fair number of tadpoles metamorphosed only in the following spring, i.e. 5-6 months later than the others, and gave mostly spotted young. Casualties unavoidably occurring during this prolonged larval life would mainly affect the more numerous spotted, and reduce their number in the total count.
In the case of the pair used for cross 13, there was no tendency for the striped offspring to metamorphose earlier than the spotted, but rather the reverse.
These experiments have been greatly hampered by the inability to bring up the young toads otherwise than by setting them free for at least one full year and preferably two. Except for a period of about three years after resorting first to this expedient with only the offspring of cross 6, the exact parentage of adult or semi-adult specimens recovered from the author's or from other nearby gardens could not be ascertained. A. 1945 Growth, 9, 19. K ehl, R . 1944 Explanation of Plates P la te 1 F ig u r e 5. C ontrol tad p o les, 38 days old. B ack legs developing an d fro n t leg buds showing.
F ig u r e 6. T adpoles, 38 d ays old, a fte r 27 d a y s' tre a tm e n t w ith 1:1000 th io u rea. Sam e b a tc h as those show n in figure 5. N o te larger size a n d lesser developm ent of lim bs.
F ig u r e 7. T adpole a fte r 97 d a y s' tre a tm e n t w ith 1:2500 th io u rea s ta rte d a t 10 days old, and controls 37 d ay s old to show size a t w hich m etam orphosis norm ally occurs.
F ig u r e 8. T adpoles a fte r 97 d a y s' tre a tm e n t w ith 1:1000 th io u rea s ta rte d a t 10 days old, a n d controls 37 d ay s old to show size a t w hich m etam orphosis norm ally occurs. P la te 2. In h e rita n c e of colour p a tte rn in F ig u r e 9. Discoglossus p ictu s sardus, m ale, O ristano, Sardinia.
F ig u r e 10. Discoglossus p ictu s pictus, fem ale, T unis. F ig u r e s 11 a n d 12. F em ale a n d m ale offspring from th e above p air (cross no. 6, 1936) .
